Targeted enrichment of ultraconserved elements (UCE) has emerged as a promising tool for 8 inferring evolutionary history in many taxa, with utility ranging from phylogenetic and 9 phylogeographic questions at deep time scales to population level studies at shallow time scales.
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Introduction & Background 23 The advent of massively-parallel sequencing technology and the subsequent emergence 24 of the field of phylogenomics has invigorated evolutionary biology in a relatively short time span 25 (reviewed in Philippe et al. 2011, Jones and Good 2016) . This molecular revolution has offered 26 unprecedented opportunities to generate large-scale datasets, and with the concurrent explosion 27 of analytic and bioinformatics tools, has made it possible to address previously intractable 28 challenges due to limited genetic markers. However, the rapidity with which new technologies 29 have emerged has made it difficult for scientists to stay up to date about useful new tools; 9 sequences shared among divergent genomes and enrichment probes design is available (Faircloth 179 2017), and a new pipeline has been described using low-coverage genome sequencing that can 180 also be used to design UCE probes (Zhang et al. 2019) . In brief, the probe design sequence is 1) 181 select base genome (s); 2) generate short reads as exemplars of the focal group's diversity and 182 align to base genome(s); 3) merge approximate reads and find overlapping regions shared among 183 exemplar taxa and base genome (conserved regions); 4) design temporary bait set from base 184 genome against conserved regions and align to exemplar genome assemblies to remove 185 duplicates; 5) design exemplar-specific probes for each locus where temporary baits match 186 exemplar genome assemblies. 187 How to best optimize the probe design process is an area of active research. Both base 188 genome choice and initial bait design stringency parameters can greatly affect the number of 189 resultant probes and, subsequently, the number of loci detected and recovered in Adephagan 190 beetles (Gustafson et al. 2019) . The optimal base genome can be selected by conducting a base 191 genome experiment by iteratively selecting each taxon as the base genome and finding candidate 192 loci shared among exemplar taxa, or selected from taxon with the smallest average genetic 193 distance to the other exemplar taxa through independently generated Sanger markers. Probe sets 194 can also be modified to incorporate additional loci. The Hymenoptera probe set hym-v1 was 195 improved by the publication of hym-v2, which included most of the original hym-v1 loci as well 196 as new loci and probes targeting 16 commonly-sequenced nuclear genes to allow for 'back 197 compatibility' with Sanger-era data (Branstetter et al. 2017a) . The resulting capability of 198 combining new genomic data with older sequences obtained from 'legacy' markers is vital to 199 phylogenetic studies, as DNA quality tissue for many rare but vital taxa to phylogenetic studies 200 may be difficult or impossible to obtain repeatedly. In silico tests of existing probe sets . The output is then screened to identify 1) assembled contigs match by probes 299 targeting different loci, and 2) different contigs match by probes targeting the same loci. The 300 latter must be removed from downstream analysis because they will be identified as potentially 
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A variety of tree-building methods (Figure 3) intensive to be practical. To overcome this limitation, many studies reduce data size by removing 433 taxa or loci in order to reduce the analysis time (Blaimer et al. 2018b , Borowiec 2019 . It is also 434 worth noting that tip-dating models have been shown to recover older ages than traditional node-435 dating models, and might produce inaccurate date estimations (Arcila et al. 2015) . Regardless of 436 the approach, the resulting dated chronogram can be then used as input for additional analyses 437 such as ancestral state reconstruction, historical biogeographic analysis, or diversification rates 438 estimation.
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One key advance in molecular phylogenetics has been the acknowledgement that high which was designed to target all arachnids, but given that PHYLUCE cannot detect these non- 
